[Chamaecyparis thyoides (L.) B.S.P.] were cut to 12-cm (short) or 24-cm (long) lengths, treated with 0 to 15 g IBA/liter in 50% isopropyl alcohol, and rooted in a raised greenhouse bench under intermittent mist. When hardwood cuttings were collected in February, short cuttings survived and rooted better than long cuttings. Survival and percent rooting for softwood cuttings collected in late August was virtually 10070 regardless of cutting length. Long cuttings produced more roots and longer roots with hardwood and softwood material. IBA was unnecessary for rooting, but it markedly increased the number of roots. Chemical name used: 1H-indole-3-butyric acid (IBA).
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Materials and Methods
Hardwood cuttings (Expt. 1) . Stem cuttings were collected from a plantation of seedling Atlantic white cedar Christmas trees in Nash County, N. C., on 6 Feb. 1992. Trees were 5 years old, with heights of ≈2 m. Eight terminal branch cuttings (tips of secondary axes) were taken from the middle crown of 50 trees. Four cuttings from each tree were kept in one group; four were placed in another group.
Cuttings were stored overnight in darkness at SC in polyethylene bags. The next day, the bases of cuttings from one group were trimmed to a length of 12 cm; the other group to 24 cm. Foliage was removed from the basal 4 cm of each cutting. Cuttings in each group were randomly assigned to four IBA treatments (0, 5.0,10.0, or 15.0 g·liter -1 ). Reagent grade IBA was dissolved in 50% isopropyl alcohol. The basal 2 cm of each cutting was dipped for 5 see, followed by 15 min air drying before insertion to a 4-cm depth in a raised greenhouse mist bed containing a nonheated medium of 1 Canadian peat: 1 perlite (v/v). Cuttings were spaced ≈ 4 cm apart in the mist bed.
The design was a randomized complete block (RCB) with four replications, eight treatments (two cutting lengths × four IBA concentrations), and 10 cuttings per plot. Day/night greenhouse cycles were 20 ± 6C/17 ± 2C. Intermittent mist was applied for 5 sec every 5 min from 0700 to 1900 HR daily.
After 10 weeks, cuttings were evaluated for survival, percent rooting, number of roots, and length of the six longest roots. A cutting was considered rooted if it had at least one primary root ≥ 1 mm long. Average number of roots and average root length were based only on cuttings that rooted. If a cutting had fewer than six roots, the average root length was based on the number of roots present.
Percentages were transformed to arcsin and data subjected to analysis of variance. Where significant (P ≤ 0.05) effects were indicated for IBA and cutting length, or their interaction, linear and quadratic effects were tested.
Softwood cuttings (Expt. 2).
Softwood cuttings were collected from the same plantation on 26 Aug. 1992. Because most trees had been recently sheared, the collection protocol was changed. Sixty long (≈ 30 cm) and 60 short (≈15 cm) cuttings (tips of secondary axes) were taken from the middle crown of each of three nonsheared trees. Cuttings were segregated by length for each tree. An additional 120 cuttings were collected from six clumps of current-year stump sprouts, and thoroughly mixed. Cuttings were stored overnight at 5C.
On 27 Aug. 1992, the bases of long and short cuttings were trimmed to final lengths of 12 and 24 cm, respectively. Cuttings from stump sprouts were divided into two groups and also cut to 12-and 24-cm lengths. Foliage was removed from the basal third of each cutting. Five concentrations of IBA (0, 2.0, 5.0, 7.5, or 10.0 g·liter -1 ) were prepared as described previously and applied to the basal 2 cm of cuttings. Cuttings were inserted 4 cm into the rooting medium.
Cuttings were rooted with the same medium and in the same mist bed as in Expt. 1, using a RCB design with six replications, 10 treatments (two cutting lengths × five IBA concentrations), and eight cuttings per plot. Each plot contained two cuttings from each of the three nonsheared trees and two cuttings from the stump sprouts. Day/night greenhouse cycles were 23 ± 7C/20 ± 4C, and intermittent mist was applied as in Expt. 1.
Survival and percent rooting were recorded after 11 weeks in the mist bed. Data from each rooted cutting included the number of roots ≥1 mm long and length of the six longest roots. Data were analyzed as in Expt. 1. Significance tests in both experiments were at P ≤ 0.05 and 0.01.
Results

Hardwood cuttings (Expt 1)
. Survival (transformed data) was significantly affected by cutting length (Table 1) ; the mean for short (12-cm) cuttings was 90%, compared to 78% for long (24-cm) cuttings (Table 2 ). There was no discernible relationship between survival and lBA concentration (Table 2) .
Percent rooting over all IBA treatments was 58% to 69% (Table 2) . Percent rooting was only affected by cutting length (Table 1) , with short cuttings averaging 83% and long cuttings half as much (Table 2) . The number of roots ( Fig. 1) was affected by cutting length and IBA concentration ( Table  1 ). The number of roots on long cuttings increased linearly (r = 0.69) from 15 in nontreated controls to ≈ 40 roots per cutting at 10.0 and 15.0 g IBA/liter (Fig. 1) . Root count in short cuttings also increased linearly (r = 0.70) from eight in nontreated controls to 15 at the highest IBA concentration ( 15.0 g·liter -l ). Root length also was affected by cutting length and IBA concentration (Table 1) . For long cuttings, the six longest roots averaged 67 mm, vs. 55 mm in short cuttings ( Table 2 ). The average length of the six longest roots decreased linearly (r = 0.33) from 63 rum in nontreated controls to 54 mm at 15.0 g IBA/ liter (Table 2) .
Softwood cuttings (Expt. 2). Percent survival and percent rooting were not affected by IBA or cutting length (Table 1) . Only three of the 480 cuttings died, and every surviving cutting produced roots.
The number of roots per rooted cutting was strongly affected by cutting length (Table 1) ; long cuttings averaged 15 roots, compared to 
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Cuttings not treated with IBA averaged nine roots, compared to 11 to 12 roots for those treated with IBA (Table 3) . Root length also varied by cutting length, averaging 117 mm in long cuttings, 30% longer than in short cuttings (Table 3 ). The main effect for IBA was significant (Table 1) , but there was no discernible relationship between IBA concentration and root length (Table 3) . Average length of the six longest roots was 106 to 109 mm, except at 10.0 g IBA/liter where it was 95 nun.
Discussion
Although these experiments were conducted in different seasons and with somewhat different methodology, several conclusions are warranted. First, a high percentage of stem cuttings (softwood or hardwood) ofjuvenile Atlantic white cedar rooted. Good rooting potential has also been reported in other species of Chamaecyparis Spach and related cultivars (Dirr and Heuser, 1987; Hartmann et al., 1990) . Because cuttings in both experiments were from young trees, the extent to which rooting capacity, or the responsiveness to IBA, changes with stock plant maturity is unknown.
Whether short (12-cm) or long (24-cm) cuttings are best is unclear, although results were satisfactory with both. Survival and percent rooting of hardwood material collected in February was best with short cuttings (Expt. 1, Table 2 ), whereas in Expt. 2, which used softwood material, virtually all cuttings survived and rooted regardless of length. However, in both experiments, root development (number, length) was best with long cuttings (Tables 2 and 3) .
Root development (number, length) was satisfactory, even without IBA treatment. The index that positively responded to IBA in both experiments was root count, especially with 24-cm hardwood cuttings (Fig. 1, Table 3 ).
Atlantic white cedar stem cuttings produced many adventitious roots; root systems were symmetrical and well balanced. Roots were evenly distributed around the perimeter and emerged in a zone several centimeters wide, not just at the cut basal portion. This type of root development should produce strong plants that are unlikely to be uprooted. Rooted cuttings made good-quality transplants by the end of the first growing season in pots (Fig. 2) .
Some conifers propagate easily from stem cuttings, but have the habit of plagiotropic growth (like a branch) for months or years afterwards. New vegetative growth on rooted stem cuttings of Atlantic white cedar was orthotropic.
We suggest propagation of Atlantic white cedar with softwood stem cuttings collected in August; virtually all of these cuttings survived and rooted well, even without IBA treatment. However, hardwood cuttings also rooted well (83% rooting for short cuttings, Table 2 ). IBA increased the number of roots, and root development was best for long cuttings.
